The coordination polyhedron about nickel(II) complexes of Crac- 1,5,8,12-tetramethyl-1,4,8,11-tetraazacyclotetradecane can be four-coordinated in square-planar (yellow, diamagnetic) species or six-coordinated in octahedron (blue, paramagnetic) species. Previously, we reported on the crystal structures of the octahedral geometry. 1,2 In the present paper, we present the isolation and X-ray structure of square-planar species.
Crystal and experimental data Table 2 Final coordinates and equivalent temperature factors (Å 2 ) for non-H atoms Table 3 Selected bond distances (Å) and angles (˚) tetraazacyclotetradecane (0.5 g) were dissolved in water (50 mL) and stirred for 4 h at 353(3)K. The solvent was removed from the resulting solution by rotary evaporation. The residue was dissolved in 10 mL of a 2 M ZnCl2/4 M NH4Cl mixture. Orange crystals suitable for an X-ray analysis were obtained by slow evaporation at room temperature after several days. The Ni(II) ion is four-coordinated in a distorted square-planar geometry with the four N-atoms of the tetradentate macrocyclic ligand. The four N atoms are coplanar within ±0.002(3)Å. The Ni-N distances from 1.938(7) to 1.960(7)Å are shorter than those in the corresponding octahedral complexes.
1,2 The tetradentate ligand consists of two six-membered rings in chair conformations and two five-membered rings in envelope conformations. The arrangement of the four chiral nitrogen centers is in the type-III configuration, designated by Bosnich et al., 4 and has been found in many crystal structures of cyclam-like complexes.
1,2
The complex has the 1SR, 4RS, 8RS, 11SR configuration for the four chiral N-atom centers, and the 5SR, 12SR configuration for the two chiral C-atom centers. One of the two C-methyl groups occupies the equatorial position, and the other the axial position. The ligand skeleton is not the same as that found in aqua (Crac- 1,5,8,12-tetramethyl-1,4,8,11-tetraazacyclotetradecane) copper(II) diperchlorate with the type-I configuration for the four chiral nitrogen centers and the two C-methyl groups in equatorial position. 5 The coordination of the tetrachlorozincate anion is a distorted tetrahedral form. The Zn-Cl distances vary from 2.242(3) to 2.286(2)Å.
Hydrogen bonds between tetrachlorozincate ion and NH group stabilize the crystal structure as well as the coordination bonds. All H-atoms were fixed geometrically and refined using constraint with an isotropic temperature factor. ANALYTICAL SCIENCES APRIL 2000, VOL. 16 Thermal ellipsoids are drawn at the 30% probability level.
